Severe body dehydration had been hypothesized as a major cause for elevated mortalities of breeder chicks associated with long-journey air transport. To test this hypothesis and to explore means of alleviating chick stress and subsequent mortality, five short-term experiments involving 6,000 neonate breeder chicks (1,200 chicks per experiment) were conducted using environment-controlled chambers. Specifically, Experiment I evaluated the effects of supplying water only on chick performance during extended posthatch fasting and subsequent growth. Experiment II evaluated the feasibility of a commercial Aqua-Jel® containing 93% water as a water replacement for the chicks. Experiment III compared continuous versus intermittent lighting regimes on chick performance. Experiments IV and V were conducted to consolidate findings from the previous experiments. Specifically, Experiment V involved a 24-h, round-trip flight of the experimental chicks between Des Moines, Iowa, and Miami, Florida. Air temperature inside the environmental chambers was maintained at 29 ± 0.5°C with a relative humidity of 30 to 45% throughout the trial periods.
USE OF AQUA-JEL® AND FEED FOR NUTRIENT SUPPLY DURING LONG JOURNEY AIR TRANSPORT OF BABY CHICKS
E levated mortalities associated with long-journey, international shipment of day-old breeder chicks have greatly concerned the U.S. breeder industry as the demands rapidly increase. Xin and Rieger (1995) investigated the physical conditions and chick performance during air transport of day-old breeder chicks from the central United States to Asia. Although the actual flight time was less than 20 h, the total journey duration was found to range from 41 to 72 h. The results showed a proportional relationship between journey duration and chick mortalities. Specifically, under the extreme journey duration of 72 h, seven-day mortality equaled 50% of the shipment population. It is tiie breeder company's policy to Article replace or credit the customers for the mortalities encountered during the first seven-day period. At an average sale price of $30 per chick and a typical shipment size of 7,000 chicks, the economic significance of alleviating chick mortalities is obvious.
Although literature provides meager information, the high chick mortalities had been hypothesized to be the result of extended period of body dehydration and thermal stress. Noy and Pinchasov (1993) reported that a single posthatch intubation of nutrients significantly improved early production performance of boiler chickens and turkey poults. The objectives of this study were therefore to:
• Determine the effects of water supply during extended posthatch fasting on chick performance.
• Evaluate means to provide in-transit water supply to the chicks.
• Explore an effective means of sustaining chick performance, particularly livability, for extended journey duration.
MATERIALS AND METHODS THE ENVIRONMENT-CONTROLLED ANIMAL CHAMBERS
Four identical environmental chambers (1.52 x 1.82 m each) were used to house the experimental chicks. Each chamber was partitioned with a wire-mesh divider into two 0.76 X 1.82 m sections for treatment comparisons. Air temperature inside the chambers was maintained at 29 ± 0.5°C (considered as the thermal neutral temperature for the chicks) and relative humidity (RH) ranged from 30% to 45% during the seven-day experimental period. Since the environmental conditions in all the chambers were essentially the same, a representative profile of the air temperature and RH is given in figure 1. The equal supply of fresh air to each chamber, at a dew-point temperature of 6°C and a flow rate of 800 to 1 400 L/min, was provided by an air handler (850 m^/h capacity). Programmable fluorescent lighting was used to provide a 26 lux (2.5 fc) illumination. The commercial excelsior bedding used during air transport was placed on the plastic-coated expanded metal floor. The chambers were equipped with commercial nipple waterers and trough feeders. At the beginning of the experiment, all the chambers were checked to ensure homogeneity in temperature and air distribution. The environmental control and measurements were carried out with a PC-based control and data acquisition system.
EXPERIMENTAL CHICKS AND HANDLING PROCEDURE
All the experiments used TK male chicks supplied by Hy-Line International, located in Dallas Center, Iowa. Within 4 to 6 h after hatching, 1,300 chicks were delivered in a chick van to our research laboratory at Iowa State University. Upon arrival in the laboratory, 1,200 chicks were randomly selected, weighed, and then assigned to the treatment regimes. The chambers were warmed to the desired ambient temperature of 29°C at least 4 h before the chicks' arrival. Commercial starter ration with 12.4 kJ/g ME and 19.8% CP was used. All the experimental chicks started at the same body mass of 37 to 38 g. 60 h, during which continuous lighting was provided. At the end of the 60-h treatment period, feed was introduced to the W group; and water was introduced to the N group for 4 h before feed was introduced to prevent pasting. The chicks were raised to seven days of age, during which a 12L:12D lighting program (i.e., 12 h light and 12 h dark per day) was used. Experiment II. To overcome the inherent leakage problems with in-transit supply of Hquid-state water, a leakage-free, contamination-resistant water replacement was needed. Aqua-Jel® (Trans-Container Co., Columbus, Ohio) that contains more than 93% water (by weight), hydrocoUoid, phosphoric acid, and potassium sorbate with a pH of 3.2 had been successfully used as a water replacement for transport of rodents. However, it had never been tested on poultry. To evaluate the suitability of the product on day-old chicks, the regimes of feed and water (FW) versus feed and Aqua-Jel (FJ) were compared. Specifically, half of the 300 chicks in each of the four chambers were subjected to IW, and the other half were subjected to FJ. 72 h) consistently had high subsequent early mortalities (averaging 20.31%). By comparison, supplying both feed and water or both feed and water replacement (Aqua-Jel) was most conducive to sustaining the remarkably low seven-day mortalities (averaging 1.27%). For comparison convenience, these performance parameters are summarized in table 1 according to feed presence, i.e., the FW and FJ regimes; and feed absence, i.e., the W, J, and N regimes. The result of water supply effect on the chicks was opposite to the previous speculation of death by dehydration. It can also be noted from figures 3, 6, and 7 that the majority of the mortalities for the fasting regimes occurred during the first 24 h of feed introduction. Postmortem examination of the chicks revealed empty crops and intestines, implying that the chicks died from starvation. No signs of pasting were observed from the dead chicks. Meanwhile, the results of the feed and water supply effect was consistent with the findings by Noy and Pinchasov (1993) who studied the effects of a single posthatch intubation of nutrients on subsequent early performance of broiler chicks and turkey poults.
Body mass loss averaged 18% of the initial body mass for chicks subjected to the 60 to 72-h posthatch fasting regimes. This result was consistent with our previous observations where we found a 20% body mass loss after a 72-h posthatch holding period (Xin and Rieger, 1995) . Pinchasov and Noy (1993) also reported a 10% body mass loss after a 48-h posthatch holding. In comparison, chicks provided with feed and water or feed and jel were able to gain or maintain their body mass. The body mass loss due to fasting was not compensated for during the subsequent ad libitum feeding period. Similar results were reported by Nir and Levanon (1993) with meat-type broiler chickens. However, the present study did not contain long-term production data to show how the body mass loss might affect future production performance of the birds.
The commercially available Aqua-Jel proved to be an effective water replacement for the chicks. Clearly, the use of this product will eliminate in-flight leakage or spillage problems as could be caused by supply of liquid-state water. Moreover, Experiment II showed that the use of Aqua-Jel averaged 8, 20, and 35 g per chick for 24, 48, and 72 h of exposure, respectively. Feed use for the same Table 1 . Mortalities and body mass changes of TK male breeder chicks as influenced by nutritional regimes during 60-to 72-h posthatch periods
